New deblocking aminopeptidases from Pyrococcus horikoshii.
It has been reported that one of the hyperthermostable aminopeptidases from Pyrococcus horikoshii exhibits hydrolytic activity toward short peptides and acyl-peptides (deblocking activity). In the genome database of P. horikoshii, two new open reading frames homologous to the hyperthermostable aminopeptidase of P. horikoshii were found. The two new genes for the proteins were cloned, expressed using E. coli, and characterized. The purified proteins gave a single band on SDS-PAGE corresponding to molecular masses of 42 kDa and 41 kDa respectively, and exhibited aminopeptidase activity, including deblocking activity. These enzymes are likely to exist as oligomeric structures at neutral pH. The optimum pHs of the two enzyme activities were in the range of 7.0 to 7.5, and the optimum temperatures for the activities were around 100 degrees C. The enzymes exhibited low hydrolytic activity for peptide substrates longer than 10 residues. They were activated by cobalt and zinc ions. Their substrate specificities and activation factors are different. It was confirmed that P. horikoshii has three similar aminopeptidases with deblocking activity and that these enzymes appear to play important roles in hydrolyzing small peptides in P. horikoshii cells.